The study assessed the effect of landuse change on forest resources in Ikot Abasi Local Government Area, Akwa Ibom State, Nigeria. Landsat imageries of 1986, 2000 and 2017 were used for the analysis. The imageries were categorized into different classes using maximum likelihood supervised classification module. Descriptive and inferential statistics were used for the data analysis. Findings showed that thick vegetation has decreased from 142.90 km2 in 1986 to 20.62km2 in 2017. However, built up area increased from 33.20 km2 to 159.96km2 in 2017. Findings also showed that landuse extent for individual land use/ land cover varied significantly in 1986, 2000 and 2017 at p<0.05. The study concluded that landuse change has impact on forest resources in Ikot Abasi LGA. It is recommended that anthropogenic activities currently effecting reduction in the size of forest cover should be controlled; and forest management and conservation strategies should be put in place so that forested areas that need to be protected can be protected and preserved. Page 22 2016), proximate (direct) causes are immediate actions of local people in order to fulfill their needs from the use of the land. These causes include agricultural expansion, wood extraction, infrastructure expansion and others that change the physical state of land cover (Metz, 2015). At the proximate level, LUC change may be explained by multiple factors rather than a single variable (Geist and Lambin, 2012). Underlying causes are the fundamental forces that trigger the proximate causes, including demographic pressure, economic policy, technological development, institutional and cultural factors (Vancker et al, 2003; Melese, 2016) .
INTRODUCTION
Forest resources are natural ecosystems that render services, products and functions that contribute to humankind and other living organisms' survival while also improving the quality of human life (Li et al., 2012) . The ecosystem services from forest resources include food production, hydrology adjustment, climate regulation, biodiversity maintenance, gas regulation, waste treatment, erosion control, and entertainment (Mendoza Et al., 2012) . The provision of ecosystem services is directly affected by land use (Chen et al., 2010 and Mendoza Et al., 2012) . However, because of population and economic growth, urban sprawl, and the quick expansion of industrial and agricultural activities, land use has experienced enormous changes worldwide over the past half century, from forest, grassland, and wetland to arable and building land. These changes have caused natural ecosystems to continuously be altered, destroyed, and diminished (Chen et al., 2011) . Conversely, because of the increasingly imbalanced provision of economic and natural ecosystems, the effects of land use changes on forest resources and their economic value have become a focus of concern for scientists, policymakers, and stakeholders over the last decade. Land use refers to the purposes for which humans exploit or immediate actions modifying or converting the land and its resources/covers (Turner et al, 1993; de Sherbinin, change is the conversion of land use due to human intervention for various purposes, such as for agriculture, settlement, transportation, infrastructure and manufacturing, parks, recreation uses, mining and fishery (Williams, 1994; Turner and Meyer, 1994; Melese, 2016) . Thus, different human driving forces mediated by the socio-economic setting and influenced by the existing environmental conditions, lead to an intended land use of an existing land cover through the manipulation of the biophysical conditions of the land.
Many parts of the world have seen drastic deforestation in order to exploit forest resources or to further other economic ends, and have also seen more recent efforts to rehabilitate forests and the resources that they provide (Metz, 2015) . Forests provide an array of benefits to human societies above and beyond their pivotal roles as habitat and environmental regulators in natural ecosystems. These benefits are often described as resources that people can draw upon for fuel, lumber, and recreational or commercial purposes. The perception that forests provide resources for people has been a prominent factor in spurring efforts to preserve forests. In spite of this economic value, much forestland is being taken out of forest production, largely due to urban sprawl, which has claimed forested areas that will never be replaced. The level of deterioration of forest resources is a factor of uncoordinated land use policy and other forms of land-use such as agriculture, grazing, industrialization, urbanization and water management leading to formation of deserts, bare surfaces and general environmental degradation (Aigbe, 2012).
Land use/ land cover is an important component in understanding the interactions of the human activities with the environment and thus it is necessary to monitor and detect the changes to maintain a sustainable environment. The evolution of GIS, the Global Positioning System (GPS), and Remote Sensing (RS) technologies has enabled the collection and analysis of field data which can be used for strategic planning, modeling, monitoring and assessment of forest Resources (Sonti, 2015) . Following the advances in high resolution Remote Sensing Digital Data and Aerial Photography, mapping of the trends of cover changes have become relevant source of information for understanding land cover pattern changes (Wuder, 2007) . In recent time, human activities and social factors are recognized to have a paramount importance for understanding of land use change (LUC) (Geist and Lambin, 2012) . Driving forces are generally subdivided into two broad categories: proximate causes and underlying causes. LUC is never static; it constantly changes in response to the dynamic interaction between underlying drivers and proximate causes (Lambin and Geist, 2013) . The conceptual understanding of proximate causes and underlying forces has a crucial importance to identifying the causes of LULC changes (Melese, 2016) .
Proximate causes are the activities and actions which directly affect land use, e.g. wood extraction or clearing land for agriculture. According to Geist and Lambin (2012; Melese, Underlying driving forces, i.e. including demographic pressure, economic status, technological and institutional factors, influence LUC in combination rather than as single causations. The underlying factors have multi-scale sources. Global factors that influence local agricultural marketing or international tourism can be indirectly responsible. Regional factors like the presence of road, access to market, political turmoil and armed conflict may be a direct source of influence in the decision process of land use. Loss of productivity coupled with population boom may be considered local factors. Thus the proximate causes are only manifestations of the underlying causes. Any intervention, therefore, must be geared towards addressing the underlying causes (Bedru et al., 2016) . These two major categories of causes operate at different levels. Proximate causes operate at the local level (individual farms, householders, or communities); on the contrary, the sources of underlying causes are at regional and national levels such as districts, provinces, or countries. Underlying causes are often external and beyond the control of local communities (Lambin et al, 2013) . Hence, land use change dynamics is a result of complex interactions between several biophysical and socio-economic conditions which may occur at various temporal and spatial scales (Reid et al, 2010) . Therefore, it was based on this background that the present study assessed land use change and its effect on forest resources in Ikot Abasi local government area (LGA), Akwa Ibom State, Nigeria.
2.MATERIALS AND METHODS

Study Area
The study was carried out in Ikot Abasi LGA of Akwa Ibom State, Nigeria. Ikot Abasi is located in the south west corner of Akwa Ibom State, Nigeria. It is bounded by Oruk Anam Local Government Area in the north, Mkpat Enin and Eastern Obolo Local Government Areas in the east and the Atlantic Ocean in the south (Figure 1 ). The Imo River forms the natural boundary in the west separating it from Rivers State. Ikot Abasi LGA is located geographical within 4 0 38 ' 00 '' N and 7 0 39 ' 00 '' E. The people of Ikot Abasi are made up of the Ibibio ethnic group with diverse cultural heritage and tradition. They speak the Ibibio language. Ikot Abasi is made up of five clans namely: Ikpa Edemaya Clan, Ikpa Ibekwe Clan, Ikpa Nnung Assang Clan, Ukpum Ette Clan and Ukpum Okon Clan. The villages in Ikpa Ibekwe are: 1. Ata Udo-Usung; 2. Ikot Abasi; 3. Ikot Aba; 4. Ikot Akpan-Ata; 5. Ikot Essien; 6. Ikot Etetuk; 7. Ikot Obong; 8. Ikot Ukpo-Inua; 9. Ikpetim; and 10. Uta Ewa (Encyclopedia Britanica, 2017) . The present day Ikot Abasi LGA was created in 1996 after the Mkpat Enin, Eastern Obolo, Oruk Anan, and Ukanagun
LGAs were carved out of it (Encyclopedia Britanica, 2017) . Ikot Abasi LGA falls under the tropical climate. Ikot Abasi LGA experiences two distinct seasons which are the dry and the rainy seasons with the latter lasting for much longer periods of the calendar year than the former. The average humidity level in Ikot Abasi LGA is 90 percent. The rainy season begins about March-April and lasts until mid-November. The study area receives relatively higher rainfall totals than other parts of southern Nigeria. The total annual rainfall varies from 4000mm along the coast to 2000mm inland (Online Nigeria, 2003) . The dry season begins in mid-November and ends in March. During this brief period, the whole Continental Tropical air mass and its accompanying north-easterly winds and their associated dry and dusty harmattan haze. Temperature values are relatively high in Akwa lbom State throughout the year, with the mean annual temperatures varying between about 26°C to 36°C (Njungbwen et al, 2010) .
The geology of the study area is underlain by sedimentary formations of late Tertiary and Holocene ages (Njungbwen et al, 2010) . Deposits of recent alluvium and beach ridge sands occur along the coast and the estuaries of the Imo and Qua lboe Rivers, and also along the flood-plains of creeks. A belt of shales associated with sandstones and limestones, north of Nkari and Obotme, extends down to ltu. The latter lithologies include the late Cretaceous Nsukka Formation at the base followed by the early Tertiary Imo Shale and the phosphatic Ameke Formation. Generally, the sands in Ikot Abasi are mature, coarse and moderately sorted. Quartz is the sole framework element, and monocrystalline quartz constitutes about two-thirds of the quartz varieties. The relief of the area lies entirely on the coastal plain of south-eastern Nigeria, where no part constitutes an area of appreciably high relief. Apart from the northern extreme corner of Obotme and Nkari and the north-eastern parts around ltu, Itam, Ibiono and Ini where the land is intensely dissected into a broken "valley and ridge" terrain, the landscape of Akwa lbom State comprises a generally low-lying plain and riverine areas with no portion exceeding 175m above sea-level (Akwa Ibom State, 2014). Ikot Abasi LGA is the break in the mangrove swamp and rainforest of the eastern Niger River Delta (Encyclopedia Britanica, 2017) . The mangrove swamps are succeeded landward by upland alluvial depositional terraces which extend into the valleys of the Imo, Kwa, lkpa and Enyong Rivers, where low natural levees descend into heavily forested back swamps. The existing climatic factors in Akwa lbom State would have favoured luxuriant tropical rainforests with teeming populations of fauna and extremely high terrestrial and aquatic biomass. The native vegetation is in the process of being replaced by secondary forests of predominantly wild oil palms, woody shrubs and various grass undergrowths (Njungbwen et al, 2010) . The estimated population of Ikot Abasi LGA is 101,333 inhabitants with the most populous people being members of the Ibibio ethnic group. The Ibibio language is extensively spoken in the area while the religion of Christianity is widely practiced in the area. Popular landmarks in Ikot Abasi LGA include the Uta Ewa beach front and the Alscon Aluminium smelting plant (Federal Government of Nigeria, 2007) . Farming is a key feature of the economic activities undertaken by the people of Ikot Abasi LGA with crops such as cassava, yam, maize, oil palm, coconut, and rubber grown in the area. Ikot Abasi LGA is also very rich in crude oil deposits with the area hosting a number of oil wells and fields. Other important economic engagements of the inhabitants of Ikot Abasi LGA include fishing, craftsmanship and woodwork (Online Nigeria, 2003) . 
RESEARCH DESIGN, RECONNAISSANCE SURVEY AND COLLECTION OF DATA
The longitudinal research design was employed for the study because it is an observational research method in which data is gathered for the same subjects repeatedly over a period of time. Longitudinal research projects can extend over years or even decades. Reconnaissance survey was carried out to ascertain location for reference points in the study area. This gave an insight to familiarize with different types of land use in the study area. The visit to the place thus assisted to ground truth the land use types observed in the Landsat imagery. The ground-truthing was enhanced with the use of global positioning system (GPS) to determine the longitudes and latitudes of at least a location in each identified land use type (40 training sites were ground truthed with hand held GPS map 78sc). This study employed the use of Landsat imagery of 1986, 2000 and 2017 to determine the land use types for the different periods. The Landsat imageries were acquired from the United State Geological Survey (USGS, 2018) and the detail information of the imageries are shown in Table 1 . Composite analysis was carried out for the bands of each image in each period in order to produce a false composite imagery in ArcGIS 10.5. From the ground-truthing of the land use types in the study area derived through reconnaissance survey, five landuse types were identified namely waterbodies, flood plain/riparian mangrove, thick vegetation, sparse/farmland and built up area (Table 2 ). The boundary of Ikot Abasi LGA was derived from the topographic map and this was used to clip the geo-referenced imageries so as the boundary showing the LGA can be maintained. In Erdas Imagine 9.1, training sites were generated from the imagery by capturing similar spectral reflectance in the imagery as same landuse based on the knowledge gained from the ground-truthing. The training sites were used to carry out supervised classification using the Maximum Likelihood Classification Algorithm. The land uses detected were subjected to accuracy assessment using Kappa's index. The spatial coverage of each land use type was determined in squared kilometers using the calculate geometry module of ArcGIS 10.5. The area of land use in each year was calculated and simple arithmetic was done by subtracting the area of land use in initial year from the final year. Thus, the area of each land use types in previous period was subtracted from the area of the same land use in the next period. The difference gave the land use change in terms of spatial coverage and direction of changes. The percentage change of each land use was then computed to determine the percentage increase or decrease of each land use using the formula below:
LU Final -LU Initial x 100 ………………………………… Equ. 1.
Thus, the land use of the previous period was overlaid on the next to detect the land use that was changed in the present period and the spatial coverage in squared kilometres (km 2 ).
Analysis of Data
Descriptive statistics was used to explain the values of forest resources (thick vegetation) change and the percentage change in the thick vegetation per year under consideration. Analysis of variance (ANOVA) was used to determine the significant variation in the landuse extent between 1986 and 2017. This statistical tool helps to determine the variation in a data set with reference to variation within, between and among samples in a distribution. All the statistical analyses for the study were computed using Statistical Package for Social Scientists (SPSS) Version 24.0 and Microsoft Excel 2010 Version.
RESULTS AND DISCUSSIONS
Landuse Changes between 1986 and 2017
The land use analyses for 1986, 2000 and 2017 imageries obtained for the study were displayed on Figures 2, 3 and 4 and Table 3 . The analysis for the year 1986 land use/ land cover displayed revealed that the area occupied by waterbodies was 37.52 km 2 ; the size of floodplain was 130.68 km 2 ; thick vegetation recorded area coverage of 142.90 km 2 ; sparse vegetation or farmland was 15.24 km 2 ; and built up area recorded 33.20 km 2 respectively. In the year 2000, the land use analysis revealed that waterbodies size increased to 39.71 km 2 ; floodplain size reduced to 102.45 km 2 ; thick vegetation's area coverage slightly increased in size to 143.32 km 2 ; sparse vegetation or farmland area coverage reduced to 10.36 km 2 ; while the built up area land use increased considerably to 63.70 km 2 . 
Periodic Changes in Size of Forest Cover between 1986 and 2017
The periodic changes in size of forest cover were displayed on Figures 5, 6 and 7 . The maps utilized for this purpose clearly showed how the size or spatial extent of forest cover in Ikot
Percentage Changes in Land use Types and Forest Cover (1986 and 2017)
The percentage change in land use types and forest cover was displayed on Table 4 . The analysis showed that waterbodies recorded a change of 2.19 km 2 The computed variation in land use in year 1986 showed that the area extent for individual land use/ land cover varied significantly and this was displayed on Table 5 . This was because the level of significance of 0.006 was lower than the p-value of 0.05, which means that the variation among land use/land cover was considerable. The computed variation in land use in the year 2000 showed that the area extent for individual land use/ land cover varied significantly and this was displayed on Table 6 . This was because the level of significance of 0.004 was lower than the p-value of 0.05; which means that the variation among land use/land cover was considerable, that is, they differ in size or area extent. The computed variation in land use in the year 2017 showed that the area extent for individual land use/ land cover varied significantly and this was displayed on Table 7 . This was because the level of significance of 0.001 was lower than the p-value of 0.05; which means that the variation among land use/land cover was considerable, that is, they differ in size or area extent. Table 8 showed that the variation was significant as the level of significance of 0.032 was less than 0.05 probability value. Thus, there is a significant variation in land use types between 1986 and 2017. 
DISCUSSION OF FINDINGS
The study discovered that vegetation size/area extent reduced to 20.62 km 2 (5.7%) in 2017 from 142.90 km 2 in 1986 (39.7%); which recorded about 34% total land loss to other land use/ land cover types. This shows that forested areas decreased in terms of spatial extent between 1986 and 2017. This is as a result of the fact that forest cover is being converted to other land use types which usually are farming and flood plain/riparian areas and mostly built up areas. The major drivers of these processes are population increase and the new road fashioned out to link Rivers State and Akwa Ibom State through the Ogoni land road and Ikot Abasi road. This necessitated the need for land to be converted for socio-economic purposes in the LGA. This finding corroborates with Obiefuna et al. (2013) which revealed that the obvious consequence of the population expansion on natural resources are evident when the need arises for socio-economic development. Similarly, rapid urbanization is known to generate negative impacts on the environment as it leads to changes in landscape patterns, ecosystem functions and the capacity to perform functions in support of human populations (UN-Habitat, 2010 ). It would be right to say that reduction in forest cover area extent will mean reduction in forest resources composition and diversity in the study area. Consequently, the land use that actually gained the most (increased overtime) among identified land use from the analysis was the built up area land use which increased significantly from 33.20 km 2 (9.2%) in 1986 to 159.96 km 2 (44.5%) in the year 2017 with a total percentage change of 242.98 in relation to other land use types. This finding is in line with the findings of Bankole and Bakare (2011) whereby it was stated that expansion of human settlements as regards the built up area and its accompanying activities, especially the rapid urbanization occurring in the developing countries, play an important role in global land use and cover change, causing changes in the ecological processes at both local and global scales. The continuous increase in built up areas is due to increase in the inflow of population that places heavy demand on the environment by promoting greater increase in the number of settlements especially along road network and expansion activities within the suburbs. The decrease experienced in thick vegetation and water bodies land uses between 1986 and 2017 is directly linked to human activities through forest removal and exploitation. The works of Olajuyigbe et al., (2015) confirmed that vegetation and water bodies have been greatly tampered with, as a result of human activities through exploitation and development of built up areas. It was also noted in the findings that sparse vegetated areas or farmland reduced in spatial extent in the year 2000 by 1.3%, which may be due to people abandoning farming for other activities or jobs like white collar jobs. Reduction in sparse vegetation/farmland could also mean increase in the derived forest because farmlands were abandoned. However, there was increase in area extent between 2000 and 2017 indicating that more farmlands were acquired. Lambin et al, (2013) reported that humans have increased agricultural output mainly by bringing more land into production.
The encroachment activities are evident when one considers the rate or increase in built up area land use. This finding is in support of Dewan and Yamagushi (2009) that monitored land use and land cover changes in Dhaka metropolitan, Bangladesh between 1960 and 2005, and discovered that urban built-up areas increased significantly from 11% to 334% which is mainly attributed to the fast increase of population in the study area. Meyer (2013) also agreed that human activity has been the major threat to vegetation. The results of the analysis revealed that there was a significant variation in the spatial extent (size) of the forest cover between 1986 and 2017. Therefore, land use change effect has been felt on forest resources in the study area and it was noted that the built up area (anthropogenic activities) land use has contributed 35.3% to this change.
6.CONCLUSION AND RECOMMENDATIONS
It can be concluded that the study has revealed the effect of land use change on forest resources in Ikot Abasi LGA. The study revealed that the size of forest cover has reduced greatly between 1986 and 2017. Furthermore, the study exposed that increase in human activities for socio-economic reasons have exerted pressure on land, thereby causing loss in forest resources overtime in the study area. The study recommended that:
1. Anthropogenic activities currently effecting reduction in the size of forest cover should be controlled.
2.
Forest management and conservation strategies should be put in place so that forested areas that need to be protected can be protected and preserved.
3.
Sensitization efforts should be encouraged to stimulate the change in the orientation of the rural dwellers and the inhabitants of the area towards the roles and importance of forest and vegetal cover to the environment.
4.
Regular research is needed to ensure that adequate information is gathered as regards forest cover status to promote effective management of forest resources.
5.
Government should as a matter of urgency put in place laws to regulate the activities constantly depleting the forest covers in the study area.
